On the capacity of nitroheterocyclic compounds to elicit an unusual axial asymmetry in cultured rat embryos.
A series of nitroheterocyclic compounds with antimicrobial and radiosensitizing properties was tested for embryotoxicity in cultured Sprague-Dawley rat embryos, and their effects were compared with various other five-membered heterocycles. Nifuroxime, furazolidone, nitrofurazone, niridazole, 2-nitroimidazole, and ronidazole each elicited a striking malformation characterized by asymmetrical, right-sided hypoplasia when coincubated with embryos for 26 hr. Minimum concentrations required to elicit this unusual defect ranged from 0.01 mM with nifuroxime and furazolidone to 0.5 mM with ronidazole and were roughly correlated with single electron redox potentials; i.e., agents with relatively high redox potentials were generally more effective than those with low potentials. Nitrofurantoin failed to elicit this unusual malformation but exhibited an extremely steep dose-response curve for embryolethality. Metronidazole and 4-nitroimidazole, nitroheterocyclic agents with relatively low redox potentials, did not produce the asymmetric abnormality nor were they highly embryotoxic, even at concentrations up to 2 mM. 2-Amino-5-nitrothiazole and 4'-methylniridazole also failed to evoke the asymmetric malformation but produced significant embryotoxicity as manifested by decreased growth parameters and elicitation of other kinds of malformations. Heterocyclic compounds not bearing a nitro group (furosemide, 2-aminothiazole, and 2-aminoimidazole) failed to elicit axial asymmetry at concentrations up to 1.0 mM but produced other signs of embryotoxicity at the highest concentrations tested. The results suggest that the presence of a reducible nitro group is critical for generation of the unusual malformation and that the single-electron redox potential of the nitro group plays a dominant but not exclusive role in the capacity of these chemicals to evoke axial asymmetry in cultured rat embryos.